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LQ IRUP RI GLVNV LQ WKH DFHWDOLVDWLRQ RI SKHQ\ODFHWDOGHK\GH DQG JO\FHURO &DWDO\WLF UXQV ZHUH
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DSSDUHQWO\PDNHVRXUV\QWKHVLVFRPPHUFLDODWWUDFWLYH
3UHYLRXVDSSURDFKHVVXJJHVWHGUHDFWLYHGLVWLOODWLRQWRLPSURYHUHDFWLRQFRQYHUVLRQE\UHPRYLQJ
WKH E\SURGXFW >@ +RZHYHU WKLV WHFKQLTXH UHTXLUHV ODUJH DPRXQWV RI WR[LF VROYHQWV VXFK DV
WROXHQHWKDWWDNHVRYHUVL]HGHTXLSPHQWDQGVKRZVKLJKHQHUJHWLFFRVWV
3RO\PHULF FDWDO\WLFPHPEUDQH UHDFWRUV 3&05V FDQ RIIHU VSHFLILF DGYDQWDJHV E\ FRPELQLQJ
FKHPLFDOUHDFWLRQDQGVHSDUDWLRQ>@
3RO\PHULF FDWDO\WLF PHPEUDQHV KDYH EHHQ SUHSDUHG FRQVLVWLQJ LQ SRO\YLQ\O DOFRKRO 39$
FURVVOLQNHGZLWKJOXWDUDOGHK\GHDQG]HROLWH+86<GLVSHUVHGLQSRO\PHULFPDWUL[7KHHIIHFWVRI







DW URRPWHPSHUDWXUHDQG WKHQ LWZDVPL[HGZWJOXWDUDOGHK\GH$OGULFKDTXHRXVVROXWLRQ
 ZW IRU PLQXWHV 7R SUHSDUHPHPEUDQHVZLWK GLIIHUHQW FURVVOLQNLQJ GHJUHH P/ RI




LQXOWUDVRQLFEDWKGXULQJPLQXWHVDW URRP WHPSHUDWXUH LQRUGHU WRVSUHDGRXW WKHFDWDO\VW
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.









7KH FDWDO\VWV ZHUH FKDUDFWHUL]HG E\ WKLFNQHVV PHDVXUHPHQWV FRQWDFW DQJOHV DQG VZHOOLQJ
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$ VHPLTXDOLWDWLYH DQDO\VLV ZDV SHUIRUPHG E\ DEVRUEDQFH UDWLR )LJXUH  DQG )LJXUH  WR
FRQILUPWKHHIIHFWLYHQHVVRIFURVVOLQNLQJUHDFWLRQDQGDFHW\ODWLRQWUHDWPHQW,Q)LJXUHLWFDQ
EHREVHUYHGDGHFUHDVLQJRI2+UDWLRLQWHQVLW\DQGDQLQFUHDVHRI&2UDWLRLQWHQVLW\ZLWKWKH
LQFUHDVH RI WKH DPRXQW RI JOXWDUDOGHK\GH ZKLFK VXSSRUWV WKH WKHVLV WKDW WKH FURVVOLQNLQJ




,Q )LJXUH  LW FDQ EH REVHUYHG WKDW WKHUH LV DQ LQFUHDVH RI & 2 UDWLR LQWHQVLW\ ZKLFK LV
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)LJXUHDQG)LJXUHE\VFDQQLQJHOHFWURQDQGDWRPLFIRUFHPLFURVFRSLHV












)LJXUH   6HFWLRQ LPDJHV REWDLQHG E\ 6(0 RI 39$&*8 $ 39$&*8 %
39$&*8&H39$&*8$&7'














ZKLFK LV OLNHO\ WREHGXHWRWKHDFHWDOVRUSWLRQ LQ WKHSRO\PHUPDWUL[7KHILWWLQJRIDGLIIXVLRQ
NLQHWLF PRGHO DVVXPLQJ ILFNLDQ WUDQVSRUW DQG GHSHQGHQFH RI WKH GLIIXVLYLW\ RI





39$ PHPEUDQHV ZHUH VXFFHVVIXOO\ FURVVOLQNHG ZLWK JOXWDUDOGHK\GH DQG KDYH VKRZQ JRRG
FDWDO\WLFDFWLYLW\LQWKHDFHWDOLVDWLRQUHDFWLRQRISKHQ\ODFHWDOGHK\GHZLWKJO\FHURO
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